TRIGONIOIDIDAE (MOLLUSCA: BIVALVIA) FROM THE CRETACEOUS OF
LAKE EYRE NORTH, SOUTH AUSTRALIA

by N. H. LUDBROOK*

Summary
Lupnirook, N. H. (1985) Trigonioididas (Mollusca: Bivalvia) from the Crefaceons of Lake Eyre North,
South Australia, Trans. R Soc, 5. Aust, W09(3), 77-82, 29 Navember, 1985

Pledeiu evrensis gen. €L sp. nav., 2 species of bivalve mulluse apparently belonging o the Trigonicididae,
an important family of ron-marine Mollusca in the Cretaceous of Eastern, Central and South-East Asia,
is deseribed. The bivalves weather our from unconsolidated fine sand and sill mapped as Winton Fornation
on the western side of Babbage Peninsula, Liuke Eyre North, i the southern part of the Great Artesian
Basin, No likely non=marine ancestral forms have been found atnong the Unianidac and it s possibile that
ancestors of Pledpia evrensis may be found in the Trigoniidae.

K1y Wonps: Mollusea, Bivalvia, Trigomoididae, Cretaceous, Winton Formation, Lake bByre Novth,

CGireal Artesian Basin.

Introduction
In 1982 a number of grey-coloured, thick-shelled
bivalves collected in July from an outcrop on the
western side of Babbage Peninsula, Lake Eyre

North, were shown (o me by Mr Neville Pledge of

the South Anstralian Museum, Sinilar material had
been collected in 1967 by Dr B, Daily of the
University ol Adelaide. Thought to be of possible
Miocene age, those collected carlier were taken o
the National Museum of Victona lor dentification,
As their preservation and colour were simmilar to
Crelaceous marine [ossils f'rom the Lake Eyre region
and not to Tertiary molluses of the drea, |
considered Lhose shown o me Lo be non-maring
Creraceous bivalves which | had not previously seern
i the Cretaceous of the Great Artesian Basin, The
malerial taken 1o Victorgt was then returned o
augment thal in the Seuth Australian Museum,

Since the original malerial was collecled, the
LAKE EYRE 1:250 000 map shect has been
published (Williams 1975). Quterops of Winton
Formation (Cenomanian) are shown west of the
fault on the western side ol Babbage Peninsula
(Fig. 1).

The molluses were found weathering out [rom
sandy silt to unconsehdared Tine sand mapped as
Wintan Formation, towatds the hase ol a low blulf
4 m high, There is a possibihiy, not yet
substanlialed, that the sandy silt has been reworked
from the Winton Formaton, The locality was
revisited in May 1983 by G. W. Krieg and P A,
Rogers of the Geological Survev of South Austraiia
who made turther collections from (he site and
provided the composite section shown in Fig. 2. The
Winton sediments ure overlain by a layer of massive
crystalline gypsum up 1o 1.5 m thick in which
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oceasional hivalves were found rewarked. This 1s
followed by pale olive-grey gypsiferous sund and a
conipact gypsum crist,

In all, 19 more-or-less complete valves and 274
{ragments were collected, Some of the specimens
were sent to the Gealogical Survey of Queensland
and the Oueensland Museum o see whether similar
molluses had ever been found in the Winton
Formation i Queensland, bul none were known
10 have been collected rhere.

Fhey seem to belong to the family
Trigonioididag, an important family of non-marine
molluses 1 1the Cretaccous launa ol Eastern,
Central and South-East Asia (Yang 1974),
previously not known to oceur in the Southern
Hemisphere,

The fumily ‘Irigonivididae and ifs distrihulion

The family name Trigomoididae was iottoduaced
by Cox (1952) to accommodate the genera
Trignninides Kobayashi & Suzuki, 1936 and
Hoflerrigonia Suzuki. 1940 in the Unionacea rtl her
than in the Trigomacea, Cox excluded from
consideration or did not aceept 1hose genera as
belonging to the Trigoundae where 1hey had
otlginally been placed. Later (1955) Cox withdrew
the tamily Trigonioididae, ¢considering Trigonioides
1o be a poral representative of the Unionidae.
Kobayashi (1956) restared the Trigoniowdidae ax »
valid family which has been generally accepted since
then and elassified within the Umionaces. Eighty-
four species have been described, disinbuted among
ten genera and seven subgenera. A second family
Peregrinoconchiidae  with seven specics was
deseribid by Gu, Chen & Lan (in Lan 19760). while
Marttinson (1984) erected the superfamily
Trigonipidea to  include chree  Families



78

N, H. LUDHROOK
1

TERTIARY

ETAOUNNA FORMATION _ 4

gk [ayered slitetw

CRETACEDUS

WINTON FORMATION _

Tassil lacaliy

it

Yy
I CATIME 2 ke

) !

[T 1 12710 T O L
| |
OUATERNARY o 10 ' fahp b - |
Qra L 1 1 4 L | I [P\ |
Fluvigl geposns _ _ FILOMETRES 1 BABBAGE AN :
| PENISULA (L
Ori afl
T [T T (W e— " ;
R b ‘
Erown sano. clay and silt frt | \ //} 1
with reworked gupsum 3 ¢ { _/ —,U\J il
W\ \ P
CHRK g = \ oS !
o O Ny BABBAGE 78 =K
" i L] b TN DT W ———\ .
| CGypsumcrosl & = LAKE LYRE )‘« : ;]‘. : lll il ‘:'T‘ _L_
NORTH - -wl-v—?l ——
Guond grovels  — e ({ PENINSULA'N, Nesid - Grdkuyy wiiolad lramt
l“mmm : e / 2y hetfic Rries g o
i\ . A4 ( LA O
Channel sangds and Glays — |

LAKE EYRE
NORTH

Fig. |. Locality plan with geology of Babbage Peninsula (lake sediments blank)

Trigonioididae, Pseadohyriidae and Sainshandiidac
(= Sainschandiidae). Martinson's classification is
ar present available in abstract anly.

The present known disiribution ol the
Trigonioididac in Asian non-marine basins is
(Kobayashi 1958); Northern Asia— Lena Basin and
eastern Siberia
Fastern Asia—Amur River—Manchuria
Japan and Korea
Muongolia—northwest China,

One species has been described from Colorado
LISA (MacNeil in Morris 1936),

The Lake Eyre bivalves

The bivalves from Lake Eyre resemble
Trigonioididae from eastern Asia chiefly in the
structure of the hinge; the sculpture differs in that
the radial or chevron patiers of the costae are al
best vestigial and rhe dominant sculpture is linely
coneeniric, The interior of the ventral margin is not
crennlated,

According to Kobavashi (1958), the Trigon-
ioidhidiae appeared ‘sporadically and explosively in

the maritime basins of eastern Asta at the beginning
of the Cretaceous.' The family was considerably
augmented in the Lower and Middle Cretaceous hy
the recognition of important genera such as
Plicatounio and Nipponagia (Ota 1959z, 1959b,
1963). Kobayashi attributes this sudden appearance
1o some geological event which caused a change in
environment, marine bivalves being locked in inland
basings  during the Sakawa cycle of orogeny.
Nevesskaya & Soloviev (1981) show the maximum
development of the Trigonioididae to be from the
Cenomanian to the Santonian, with minor
oceurrence in the Campanian and Maastrichtian,
Martinson (1984) considers the Trigonioididace to
be characteristic of the Early Cretaceous and the
IPseudohyriidae and Sainschandiidae of the Late
Cretaceous.  Reconciliation of these apparend
discrepancies will presumably be found in the full
text of Martinson’s paper when it becomes available,

The age of the Winton Formation at Lake Eyre
1 considered to be Cenomaniun (Ludbrook 1978,
Moore 1982, Forbes 1982) or lalest Alblan (¢
Cenomunian (Moore & Pilt 1982, Krieg 1982).




TRIGONIOIDIDAT FROM CRETACEOQUS OF LAKE EYRE NORTH

-d
w

—_—

S i o \
ST o A

Gypsum crust

e s,
Rt ¥ Wt A Ponrly sorted sy fie to medium sand thormughly impreghated
witn hinply erystalling gypsum

\

Thin {rns (0o deat) yypsuin-cemented guarte granules, lanly well soned, grams well
rourthed o ey well il some well polished

Goarsoly 1o meten crystallng taly pore gypsium with sone n-cone mnd arrow head
flont, Durimny osistant layor Some parting parablel to bedding with reprecpitatud
aypsuit @5 e aminae parallel to parting surfaces Ay base of gypsum layer vary thin
nand ol tourh, pale yellow rlay which (hickens wlong stoke and Gikes place ol gypsom
Tayel, vory sightly caleareons

METRES

© =~ Slightly bigarehed

Pale gley, clayey aod very lingly sandy silt passimg down to less
olayey, vory ting poorly sorfed sand, shghtly micaceous and with
mingr woondy fragments Qooasonal tounded guarns granules in
towwen Dl af

e WINTIIN FURMATION {7 rewerked|

Bavalve frauments antd occasional smgle
volve on erosion slope

20152 SADMT

Fig. 2. Composile section of [ossil site 6340 RS 4, Lake Eyre North.

Palynological evidence for its Cenomanian age is
given by Burger (1982), At this time, following the
disruption of Gondwana and extensive marine
lMooding during the Early Cretaceous, there was a
change of regime in the Late Cretaceous and most
ol the area of the Great Artesian Basin was reduced
to a lacostrine remnant (Ludbrook 1978).

Systematic description

Family TRIGONIOIDIDAE Coyx, 1952

Genus PLEDGIA gen. nov. (fem.)

Shell ovate in shape, elongate-ovate in the
juvenile, very thick and heavy, sculpture ol
concentric prowth ridges and concentric lirae. Hinge
with anterior teeth relatively short, transversely
crenulated, posterior laterals narrow, long, nol
crenulated.

Pledgia eyrensis gen. et sp. nov,
Muatertul: A total of 19 more-or-less complete
specimens and 274 fragments, all from the rype
locality 6340 RS 4. (Fie.3)., South Australian

Museum (SAM): the type series, holotype P23999a,
paratypes P23999b-g, fragments P23999h-k, all
RVs average length 33, average height 23 mm;
paratypes P24000a-h, an ontogenetic series of 8§
almost complete LVs average length 30, average
height 23 mm; P24639a-p, fragments all
approximately length 30, height 20 mm; P24640,
about 80 fragments.

Cieological Survey of South Australia (GSSA):
paratypes 10184a, b, 2 RVs a length 34, height 22,
b. length 30, height 19 mm; 10185 paratype 10185a
and 16 fragmentary RVs, largest length 40, height
fest.) 32, average of 3, length 33. height 22 my
10186-10192 104 fragmentary RVs and 6l
lragmentary 1LVs.

Description: Valves of medium size, {ransversely
subovate becoming subovate in adult specimens,
narrowly rounded anteriorly, slightly produced
posteriorly, anterior-dorsal margin well rounded;
umbo located at about the anterior one-guarler,
moderately high, prosogyrate; shell very thick,
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Fig. 3. Pledgia eyrensis Ludbrook gen. et sp. nov. a,b. Holotype SAM P23999a RV a. exterior, b, interior; ¢,d. Paratype
SAM P23999b RV large specimen (incomplete) c. exterior showing thick shell with imbricating lamellae, d. interior,
worn, with crenulated 3b and deep pit; e,f. Paratype SAM P24000g LV immature specimen e. interior showing
deep muscle scars, hinge not fully developed, f. exterior showing radial ridging on both the anterior and posterior
stopes; g. Paratype SAM P24000h LV rounded form; h. Paratype SAM P23999h LV fragment showing thick posterior
area with radial sculpture; i. Paratype GSSA 10192a LV with differentiated posterior area; j. Paratype GSSA 10184a
RV, elongate-oval form with pedal retractor scar just visible under hinge; k. Paratype SAM P23999f, tilted to show
pedal retractor; 1. Paratype SAM P23999¢ RV immature specimen, elongate-oval form with anterior cardinal tooth
not fully developed; m. Paratype SAM P23999f RV immature specimen, elongate-oval form; n. Paratype SAM
P24000b LV immature specimen with well developed posterior laterals, partly developed grooved cardinal, pedal
retractor scar visible; o. Paratype GSSA 10185a LV with strong posierior lateral. All figures natural size,

consisting presumably of an outer organic layer or
periostracum which is not preserved, an outer very
thick (up to 5 mm) calcareous layer composed of
successive imbricating lamellae, turned upwards at
the ventral margin, which exfoliate very easily
leaving the inner layer exposed, and a crystalline
inner layer formed of very thin, smooth laminae (see

Morton 1967 Fig. 6B) not thickening at the ventral
margin. Sculpture on the flank consisting of
concentric growth ridges with microscopic
concentric lirae between them; faint vestigial radial
riblets visible particularly in the anterior part of the
flank, a small, thick, posterior area differentiated
by having thick radial sculpture. Both the outer and
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inner layers are composed of caleite, determined by
Xeray diffractomeler at the Australian Mineral
Development  Laboratories (AMDEL  Report
G384/85). No aragonite was detected. Interior
smoath, hinge arcuate with a dental formula of

BV- 8. 3 Pl PIl
LV 2 Pl PIV

518 not always present and 15 crenulated or grooved
only in adult specimens, 3 is strong and high, ol
moderate length and in adult specirmens crenulaled
on both sides with a pie for the reception ol 2 in
the left valve, P1L and PLI are lonz and narrow,
extending the length of the dorsal margin, I and
PIV are fairly long and smooth. The dental Formula
15 somewhat similar 1w that of  THeoniowdes
(Wakinea) Ora, 1963 as illustrated by Yang (1983).
Muscle scars deep, anterior adductor scar close ta
the anterior margin and to the anterior end of the
hinge with a small deep pedal retracior pit above
it just under the hinge; posterior adductor scar
larger, not 5o deep, more or less roundly quadraie,
pallial line entire, area within the pallial ling clearly
delined, ventral margin smooth, slightly bevelled
but not crennlated

Distribuiion: Known only [ram the rype locality
6340 RS 4, Babbage Peninsula, Lake Eyre North,
Winton Formation, Cenomaman,

Nemenclature: The generi¢ name is to honour
Mr Neville Pledge of the South Austmilian Museum,
wha collected many of the specimens and First
brought them o my notice.

Disenssion: The family Trigonioididae was based
on the species Trigomiowdes hoduirar now reporied
from many localines from the USSR w0 Japan (Yang
1974), The morphology, ontogenetic vanation and
clagsificalion ol this and related genera and
subgenera have been extensively studied by
Martinson (1965) and by Yang (1974, 1976, 1978,
1979, 1983),

Pledgin eyrensis seemis 1o have appeared suddenly
in the Cenomanian in Australia, but, unhike the
Tngamoididae of Bastern Asia as Jdescribed by
Kobayashi (1938), it 1s not known to have appeared
“sporadically and explosively,” No likely nan-manne
ancestral forms have been found among the Lion-
idac and there appears to be no close relationship
between Pledpiu evrensts and the Trigssic non-
marine umonids (Ludbrook 1961) ol (he (eigh
Creek Coal Bastn, Immature formns bear only very
slight resemblance in sculprure (o the Neocomian
Provovergus coatsi Ludbrook 1961, of which the
hinge is ot know, i shape, sculplure snd (hick,-
ness of shell the adult oval form seems (0 be most
nearly related 1o the vndiggnosed “Trigonud zen
et sp of Skwarko (1963 pl. A, Nig. ) fram the Barly
Cretaceous Wallumbilla Formation southi-southwest
of Roma, Queensiand. This rriganiid is known only
from the single specimen figured by Skwarko, which
is embedded 1 hard matnix 50 that the interion 15
completely obscured, 1 daes suggest, however, that
ancesiars ot Pledeia evrensis are inost fikely o be
found m the Trigoniidae
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